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(57)Abstract: 

PROBLEM TO BE SOLVED:To suppress the growth of 
a thick film at the peripheral part of the substrate of a 
coating to be formed by a low-pressure CVD method 
using an active gas by providing an annular frame which 
opposes the peripheral part of the substrate between at 
least two substrates which are installed by lamination 
with a specific gap. 

SOLUTION: With at least two substrates 101, a coating 
formation surface opposes a correction frame 102 with a 
gap of a frame (correction frame) 102, the substrates 
101 are supported by a port post 103 or is installed on a 
tray which is supported by the port post 103, and is 
installed in the reaction container of a pressure reducing 
CVD device. The correction frame 102 is a flat plate 
with nearly an annular shape (ring shape) with a specific 
width. Namely, it is a flat plate with an opening which is 
nearly similar to an outer shape. By adjusting the width 
(frame width) of the flat surface at an annular part on 
the flat surface of the correction frame 102, the film 
thickness of the coating at the peripheral part of the substrate can be controlled. 
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(54) LOW-PRESSURE CVD DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the growth of a thick 
film at the peripheral part of the substrate of a coating to be 
formed by a low-pressure CVD method using an active gas by 
providing an annular frame which opposes the peripheral part of 
the substrate between at least two substrates which are 
installed by lamination with a specific gap. 
SOLUTION: With at least two substrates 101, a coating 
formation surface opposes a correction frame 102 with a gap of 
a frame (correction frame) 102, the substrates 101 are 
supported by a port post 103 or is installed on a tray which is 
supported by the port post 103, and is installed in the reaction 
container of a pressure reducing CVD device. The correction 
frame 102 is a flat plate with nearly an annular shape (ring 
shape) with a specific width. Namely, it is a flat plate with an 
opening which is nearly similar to an outer shape. By adjusting 
the width (frame width) of the flat surface at an annular part on 
the flat surface of the correction frame 102, the film thickness 
of the coating at the peripheral part of the substrate can be 
controlled. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The low pressure CVD system characterized by preparing the annular frame which forms 
membranes to at least two substrates which have predetermined spacing and were installed by carrying out a 
laminating in the reaction container, and which is a low pressure CVD system and countered between said 
substrates at the periphery of a substrate. 

[Claim 2] It is the low pressure CVD system which has predetermined spacing and was installed by carrying 
out a laminating in the reaction container and which forms membranes to at least two substrates. Between 
said substrates It is the low pressure CVD system which the annular frame which countered the periphery of 
a substrate is prepared and is characterized by the thing in which this frame has an outline annular flat- 
surface configuration, and which it is monotonous, has the appearance of said substrate, and an appearance 
[ / outline / **** ], and is prepared in the coat forming face of said substrate face to face. 
[Claim 3] It is the low pressure CVD system which has predetermined spacing and was installed by carrying 
out a laminating in the reaction container and which forms membranes to at least two substrates. Between 
said substrates The annular frame which countered the periphery of a substrate is prepared. This frame The 
low pressure CVD system characterized by the thing which have an outline annular flat-surface 
configuration, and which it is monotonous, and it has the appearance of said substrate, and an appearance [ / 
outline /****], is prepared in the coat forming face of said substrate face to face, and is established for an 
unit, two or more notch sections, or puncturing. 

[Claim 4] It is the low pressure CVD system characterized by being prepared near the boat column with 
which the notch section or puncturing supports a substrate in claim 3. 

[Claim 5] It is the low pressure CVD system characterized by the magnitude of the appearance of a frame 
being the magnitude of the appearance of a substrate, outline identitas, or the magnitude beyond it in claims 
1-4. 



[Translation done.] 
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iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is faced boiling the reduced pressure (LP) CVD method using 
activity gas, and forming a coat more, and relates to the approach and equipment which form the coat which 
has uniform thickness distribution in each substrate side to a lot of substrates. 
[0002] 

[Description of the Prior Art] The reduced pressure (LP) CVD method is known as an approach of preparing 
the silicon film (amorphous [ polycrystal and ]), the oxidation silicon film, etc. on a substrate. A reduced 
pressure CVD method is an approach which material gas is drawn and forms a coat in a reaction container at 
a substrate top using a gaseous-phase chemical reaction under reduced pressure of 1 or less Torr extent of 
pressures in a reaction container. The conventional low pressure CVD system is shown in drawing 6 . In the 
reaction container 601, it is supported with the boat column which is not illustrated, and a substrate 605 
opens predetermined spacing, carries out a laminating, and is formed. A substrate is not only directly 
installed in a boat (not shown), but a tray is prepared in a boat and a substrate is installed on this tray in 
many cases. Reactant gas flows from the gas input 602, and exhaust air is made from an exhaust port 603. 
The reaction container 601 is heated at a heater 204. Like the equipment shown in drawing 6 , to a lot of 
substrates installed in the reaction container, membranes can be processed and formed to coincidence and 
the reduced pressure CVD method is suitable for high production. 
[0003] 

[Description of the Prior Art] However, it is this reduced pressure CVD method, and is especially Si two 
H6. When using intense activity gas of a reaction called 02+SiH4, the coat formed has the problem that 
thickness becomes thick from the core of a substrate in the periphery of a substrate, and distribution of the 
thickness within a substrate side tends to become an ununiformity. In addition, in order to raise productivity, 
it is necessary to narrow spacing of each substrate in a reaction container, and to process the substrate of 
many in one-time processing as possible. However, if spacing of a substrate is narrowed, the thickness near 
a substrate center will become remarkably thin, and the increment in the thickness of the periphery of a 
substrate will be promoted more relatively. Therefore, uniform thickness distribution is not acquired in a 
substrate side in many cases. 

[0004] for example, drawing 7 — the conventional LPCVD — thickness distribution **** in membrane 
formation of the a-Si film by law. It sets to drawing 7 and is Si two H6 as reactant gas. Using, membrane 
formation temperature is 465 degrees C and Si two H6. It is partial pressure 0.18Torr. In drawing 7 , the 
distance to the core of a substrate is shown from one side of distance (distance) and a substrate (here 
300mm**). As shown in drawing 7 , when substrate pitches (substrate spacing) are any which are 10mm, 
20mm, and 40mm, the thickness of a substrate periphery, here the distance of 0mm, i.e., perimeter 
[ substrate ] - about 50mm part, is thick as compared with the substrate central part (here about 50mm - 
150mm part). Therefore, since the field where the thickness distribution within a substrate side becomes 
uniform will be restricted, substrate area is not used effectively. Depending on the case, thickness uniform 
only to about 50% of substrate area was not obtained, but it had become the fall of productivity, and the 
cause of cost quantity. 

[0005] Moreover, in the reduced pressure CVD method, in order to make thickness distribution into 
homogeneity, making substrate spacing large is also performed. In drawing 7 , thickness distribution 
understands the direction of 40mm for the effectiveness of extending substrate spacing also from it being 
homogeneity in the time of substrate spacing being 10mm, and the time of being 40mm. However, if 
substrate spacing is made large, since the number of sheets of the substrate which can be processed to 
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coincidence will become fewer, productivity is fallen and the merit of the reduced pressure CVD method of 
the abundant processing in batch processing fades. Especially, it is Si two H6. 02+SiH4 Since the thickness 
in a substrate periphery tends to become thick when the gas of a system is used, it is necessary to take large 
substrate spacing, and the fall of productivity becomes remarkable. Therefore, the conventional reduced 
pressure CVD method made difficult the cost fall of the product using the substrate formed by the reduced 
pressure CVD method. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is set to the reduced pressure CVD method using 
activity gas, and aims at controlling the distribution within a substrate side of the amount of supply on the 
front face of a substrate of a coat formation ingredient. This invention aims at controlling the distribution 
within the substrate side of thickness in the reduced pressure CVD method using activity gas. This invention 
aims at raising the homogeneity of the thickness distribution within the substrate side of the coat formed in 
the reduced pressure CVD method using activity gas, having high productivity. In the reduced pressure 
CVD method using activity gas, this invention suppresses growth of the thickness of the substrate periphery 
of the coat formed, and aims at raising the homogeneity of thickness distribution. 
[0007] 

[Means for Solving the Problem] It is the low pressure CVD system which was installed by this invention's 
having predetermined spacing in a reaction container, and carrying out the laminating of the above- 
mentioned technical problem to a****** sake and which forms membranes to at least two substrates, and is 
the low pressure CVD system characterized by preparing the annular frame which countered between said 
substrates at the periphery of a substrate. 

[0008] Other configurations of this invention are low pressure CVD systems which have predetermined 
spacing and were installed by carrying out a laminating in the reaction container and which form membranes 
to at least two substrates. Between said substrates The annular frame which countered the periphery of a 
substrate is prepared, it is monotonous and this frame is a low pressure CVD system characterized by the 
thing for which it has an outline annular flat-surface configuration, and which it has the appearance of said 
substrate, and an appearance [ / outline / **** ], and is prepared in the coat forming face of said substrate 
face to face. 

[0009] The installation condition of the substrate of the low pressure CVD system of this invention is shown 
in drawing 1 . As shown in drawing 1 , at least two substrates 101 are installed on the tray which the frame 
(henceforth an amendment frame) 1 02 was placed in between, and the coat forming face had countered with 
the amendment frame 102, and supported on the boat 103, or was supported on the boat column, and are 
installed in the reaction container of a low pressure CVD system. By the above-mentioned configuration, 
even if it narrows substrate spacing, the increment in the thickness in the periphery of a substrate of the coat 
formed can be prevented, and thickness distribution within a substrate side can be made very uniform. 
Therefore, membrane formation to the substrate of the coat of uniform thickness distribution can be 
performed with sufficient productivity. Moreover, also with the conventional magnitude, since a reaction 
container can narrow spacing of a substrate, it comes out of it to make into several times over the past the 
number of sheets of the substrate which can be processed to coincidence. Moreover, the substrate itself is 
enlargeable. Therefore, productivity can be raised sharply and low cost-ization can be attained. Moreover, in 
the approach and equipment of this invention, a membrane formation rate, membraneous quality, etc. are not 
different from the former. 

[0010] The flat-surface configuration of an amendment frame is shown in drawing 3 . An amendment frame 
has the outline annular (the shape of a ring) of specific width of face and has a typically monotonous flat- 
surface configuration, as shown in drawing 3 (A) and (B). That is, it is a plate with puncturing [****/ an 
appearance / almost ]. The width of face 302 and 3 12 of the flat surface of an annular part in the flat surface 
of an amendment frame is called frame width of face below. The thickness of the coat of a substrate 
periphery is controllable by adjusting frame width of face. The effectiveness which controls the increment in 
thickness of the coat of a substrate periphery becomes large, so that frame width of face is enlarged. On the 
contrary, if frame width of face is made small, the condition of not preparing an amendment frame will be 
approached and the depressor effect of the increment in thickness of the coat of a substrate periphery will 
fade. An amendment frame is good also not only considering a plate but the cross-section configuration as 
various forms, such as a circle, an ellipse, a rectangular head, and a polygon. 

[001 1] The appearance (configuration of a periphery) of an amendment frame has the form which was [ / 
outline ] similar to appearances of a substrate (or tray), such as a round shape and a square, in order to 
counter the periphery of a substrate, the magnitude (it is the diameter when a substrate and a frame are 
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cirqular) of the appearance of an amendment frame — the magnitude of the appearance of a substrate (or 
tray), and an outline — the same or the thing which has the magnitude beyond it is used. That is, it is made 
for the circumference of a substrate not to overflow outside the amendment frame which counters. The 
effectiveness that it will control increase of the thickness of a substrate periphery if the magnitude of the 
appearance of an amendment frame is smaller than the magnitude of the appearance of a substrate (or tray) 
is not fully acquired. Anythings can be used if it has the property in which a coat formation ingredient 
adheres, as an ingredient which constitutes an amendment frame. Moreover, it has thermal resistance and 
what has easy processing is desirable. Typically, although a quartz is used, a metal, glass, SiC, etc. can be 
used for others. The thickness of an amendment frame should just be extent from which moderate 
reinforcement is obtained. 

[0012] An amendment frame is installed between substrates (or tray), and is estranged and prepared from 
any substrates of both. When installing a substrate in both sides of a substrate or a tray and forming 
membranes to substrate both sides in a reaction container, an amendment frame is installed in the middle 
location between substrates (distance). On the other hand, when installing a substrate only in a field on the 
other hand and forming [ of a tray ] membranes only to one field of a substrate, as compared with the 
distance of the coat forming face of a substrate, and the amendment frame prepared in the coat forming face 
side, distance of this amendment frame and the rear face (namely, side which is not aimed at membrane 
formation) of the substrate with which this amendment frame counters, or a tray may be made small. By 
doing in this way, spacing which installs a substrate is made smaller, it can process now to coincidence to 
more substrates, and productivity increases. Of course, the location of an amendment frame may be a middle 
location between substrates. Moreover, two or more amendment frames may be prepared. 
[0013] Moreover, in the reaction container, other configurations of this invention had predetermined 
spacing, and carried out the laminating of them and they were installed. It is the low pressure CVD system 
which forms membranes to at least two substrates. Between said substrates The annular frame which 
countered the periphery of a substrate is prepared. This frame It is monotonous and is the low pressure CVD 
system characterized by the thing which have an outline annular flat-surface configuration, and which it has 
the appearance of said substrate, and an appearance [ / outline / **** ], is prepared in the coat forming face 
of said substrate face to face, and is established for an unit, two or more notch sections, or puncturing. 
[0014] By preparing an amendment frame, the case where thickness becomes thin partially arises especially 
in a substrate periphery. In such a case, the thickness of the coat of a substrate of an amendment frame 
prepares the notch section and puncturing in the location which counters the part which becomes thin, and 
its near. The coat which has the thickness distribution within a thereby more uniform substrate side can be 
formed. Consequently, thickness control with a delicate coat becomes possible. 

[0015] The example of the formation condition of the coat at the time of using an amendment frame for 
drawing 5 is shown. For example, when the low pressure CVD system using the above-mentioned 
amendment frame performs coat formation to a lot of substrates, as shown in drawing 5 (A) and (B), in the 
periphery of the formed coats 501 and 51 1, the thin fields 502 and 512 may be partially formed for 
thickness. It is used in order to support a lot of substrates or trays as this field and a reason 502 and 512 are 
formed, and a coat formation ingredient adheres to the **** boat columns 503 and 513, or it is thought 
according to the cause of ** that the inflow of the coat formation ingredient on the front face of a substrate 
near the boat column is barred with a boat column that it is for the coat formation ingredient near a boat 
column to decrease. 

[0016] As a cure of this phenomenon, the amendment frame shown in drawing 4 is used. Other flat-surface 
configurations of an amendment frame are shown in drawing 4 . The amendment frames 401 and 41 1 of 
drawing 4 (A) and (B) have the notch sections 402 and 412. This notch section is prepared in the location 
corresponding to the boat columns 403 and 413 of an amendment frame. Moreover, it may replace with the 
notch section and you may be puncturing. The notch section and puncturing may be put side by side 
according to a situation. 

[0017] thus — By preparing the notch section or puncturing in an amendment frame, reduction of the coat 
formation ingredient in the substrate periphery and near a boat column can be prevented. [ at the time of the 
membrane formation using an amendment frame ] Consequently, reduction of the thickness of the coat near 
the boat column can be prevented, and thickness distribution in a substrate periphery can also be made into 
homogeneity. 

[0018] Although the configuration and magnitude of the notch sections 402 and 412 are arbitrary, it is 
important that it is what can fully negate reduction of the thickness of the substrate circumference by 
existence of the column of a boat. 
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[00 J 9] ^ 

[Function] As shown in drawing 7 , the thickness distribution in LP-CVD method using activity reactant gas 
can be approximated in two straight lines. This is A and area B and is mainly considered that it is shown that 
membrane formation by two kinds of coat formation ingredients (active species) with which a reaction 
factor differs from surface coverage etc. is performed. This is considered to have contributed for forming 
such thickness distribution. Here, Rb of the activity inferior to Ra presupposes that the coat is constituted, 
respectively as a coat formation ingredient of area A as activity Ra (that is, a reaction factor and surface 
coverage are high) and a coat formation ingredient of area B. Activity Ra is faced flowing between 
substrates from a substrate periphery, almost all Ra forms a coat by the substrate periphery, and before being 
followed and attached near the center of a substrate, it will be consumed. On the other hand, since Rb can 
fully flow from Ra not to activity but to near the center of a substrate, it adheres to the whole substrate front 
face mostly at homogeneity. Therefore, the thickness of a substrate periphery will become thicker than the 
central part of a substrate. And in order that the amount supplied by flowing (diffusion) may decrease to 
consumption of activity Ra so that substrate spacing becomes narrow, the amount of Rb which arrives to the 
center of a substrate decreases more. Consequently, the thickness of a substrate center section will become 
thinner to a substrate periphery. 

[0020] These people found out that what is necessary was just to establish the location which consumes 
activity Ra in the periphery of a substrate, in order to solve this problem. As mentioned above, among two 
or more substrates with which a coat is formed, it is monotonous, and this invention prepares in parallel 
what has the property in which the coat formation ingredient which has an outline annular flat-surface 
configuration as an amendment frame, and which has an appearance [ / appearance / of a substrate / and 
outline / **** ], and was countered and prepared in the coat forming face of said substrate adheres to a 
substrate side, without touching a substrate and a tray. Then, at the time of membrane formation, since the 
activity coat formation ingredient Ra adheres not only to a substrate but to an amendment frame, the 
consumption of the active species in near a substrate periphery increases. Therefore, the amount of supply of 
the coat formation ingredient to a substrate periphery can control as compared with the case where an 
amendment frame is not prepared to decrease. Consequently, the increment in thickness of the coat in the 
periphery of a substrate can be prevented. 

[0021] Furthermore, the ununiformity of thickness distribution of the substrate periphery which the delicate 
control of the thickness of a substrate periphery of is attained, for example, is produced by existence of the 
column of a boat by preparing the notch section and puncturing in an amendment frame can be reduced. As 
a reason which this effectiveness produces, since the area of an amendment frame is small as compared with 
other parts (the rate that the field of an amendment frame occupies to per unit area is small), the coating 
weight of the part which prepared the notch section or puncturing of an amendment frame of a coat 
formation ingredient decreases, and its consumption of a coat formation ingredient decreases. Consequently, 
it is because many coat formation ingredients are supplied and thickness becomes thick from other parts to 
the field on a substrate of the location which counters the notch section and puncturing. 
[0022] When the intense activity gas of a reaction is used for this invention, the effectiveness of equalization 
of thickness distribution is large. Moreover, when the diffusing capacity of the active species of reactant gas 
influences a growth rate greatly, this invention's is especially more effective than substrate temperature. 
Therefore, Si two H6 The case where use and the silicon film is formed, and 02 SiH4 This invention is 
effective, when using and forming the oxidation silicon film. Below, an example is shown. 
[0023] 
[Example] 

[Example 1] It is Si two H6 as source gas. With used LP-CVD method, the example which formed the a-Si 
film on the substrate is shown. The low pressure CVD system used for drawing 2 in the example 1 is shown. 
In drawing 2 , in the reaction container 201, it is supported with the boat column which is not illustrated, and 
a substrate 205 and the amendment frame 206 open predetermined spacing, carry out a laminating, and are 
prepared. Reactant gas flows from the gas input 202, and exhaust air is made from an exhaust port 203. The 
reaction container 201 is heated at a heater 204. As a substrate 205, the glass with low alkali content of 
300mmx300mm and Corning 7059 grade with a thickness of 1.1mm is used. The amendment frame 206 has 
the same structure as the amendment frame 3 1 1 shown in drawing 3 (B), and is constituted by 
300mmx300mm and the quartz substrate with a thickness of 3mm. 

[0024] Next, as shown in drawing 1 , a substrate 205 and the amendment frame 206 are held and it is 
arranged in LP-CVD system. Here, a substrate pitch (substrate spacing) tries the membrane formation about 
two cases, 40mm and 20mm. Moreover, the amendment frame 206 is formed in the middle between each 
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substrate 205. 

[0025] Membrane formation temperature is 465 degrees C, and a quantity of gas flow is Si two H6. They are 
300sccm(s), pressure 0.36Toor, and Si two H6 about 300sccm(s) and helium. It is partial pressure 0.18Torr. 
Substrate spacing sets membrane formation time amount to 6min at the time of 40mm, substrate spacing sets 
membrane formation time amount to lOmin at the time of 20mm, and the a-Si film is formed in 400A 
thickness. Here, in the frame width of face of the amendment frame 206, 0mm (with no amendment frame), 
10mm, 20mm, 30mm, 40mm, and conditions were changed, and membrane formation was performed. 
Thickness distribution in the substrate flat surface of the a-Si film which formed membranes in the example 
1 to drawing 8 is shown. In drawing 8 , distance (distance) shows the distance from the periphery of a 
substrate, and a 150mm point is the core of a substrate. As shown in drawing 8 (A) and (B), as for the 
formed a-Si film, it turns out that thickness decreases by the amendment frame 206, and the thickness of a 
substrate circumference part is thin, so that the frame width of face of the amendment frame 206 is large. 
[0026] Moreover, the degree of the reduction of thickness at the time of the direction in case substrate 
spacing is 20mm forming the amendment frame 206 is large. That is, thickness distribution changes [ the 
one where substrate spacing is smaller ] with existence of an amendment frame a lot. The a-Si film which 
has uniform thickness on a substrate as mentioned above was able to be formed. 

[0027] [Example 2] An example 2 shows the configuration which prevents becoming the shadow of the 
column of a boat and some a-Si film formed becoming thin. In the example 2, what has the configuration of 
drawing 4 (B) was used as an amendment frame. That is, in the amendment frame 41 1, the notch section 412 
is formed in near the location where the column 413 of a boat touches. Frame width of face of 20mm and 
the notch section made the used amendment frame the angle hole of the shape of a square of 1 .5cm angle. 
The diameter of a boat column was set to 30mm. 

[0028] Membrane formation conditions (a type of gas, a pressure, membrane formation time amount, 
membrane formation rate) presupposed that it is the same as that of an example 1 . Substrate spacing is set to 
30mm and can prepare an amendment frame in the middle between substrates in parallel with a substrate 
side. 

[0029] Thus, the result of having formed membranes is shown in drawing 9 . Drawing 9 shows the thickness 
at the time of not preparing with the case where the notch section is prepared in the amendment frame of the 
part of 1 5mm inside from the periphery edge of a substrate. When the notch section is not prepared, the 
location where about 50A of thickness becomes thin is generated covering about 4cm width of face. On the 
other hand, when the notch section is prepared, most change of thickness is not seen. Thus, even if the boat 
column exists in the amendment frame by preparing the notch section, the a-Si film which has uniform 
thickness distribution in a substrate periphery can be formed. 

[0030] [Example 3] In the example 3, puncturing is prepared in an amendment frame and the example which 
equalized the thickness of a substrate periphery more is shown. The example of thickness distribution of a 
coat in drawing 1 1 is shown. The thickness of a substrate periphery became thin beyond the need, and the 
amendment frame used in the example 1 had the case where the homogeneity within a field of thickness was 
not fully acquired, although (b) was able to control increase of the thickness of the coat formed in a substrate 
periphery when an amendment frame was not used, and an amendment frame was used from (a) as shown in 
drawing 1 1 . Then, puncturing is prepared in an amendment frame and extent of thickness control is eased 
on it. 

[0031] The configuration of the amendment frame used for drawing 10 in the example 3 is shown. Drawing 
10 (b) is the a-b cross section of drawing 10 (a). As shown in drawing 10 , puncturing 1002 and 1003 is 
formed in a frame 1 001 . Puncturing is prepared so that the coat formed may become uniform [ thickness ] in 
the periphery of a substrate, and the configuration, a location, and magnitude are arbitrary. Moreover, it may 
replace with puncturing and the notch section may be prepared. For example, if slit-like puncturing is 
concentrically prepared partly as shown in drawing 1010 , as shown in drawing 1 1 (c), as compared with the 
case where puncturing is not prepared, the thickness in a substrate periphery can change gently-sloping, and 
can raise the homogeneity within a substrate side further. Although there is an inclination which will get 
worse if the ununiformity of the thickness of a substrate periphery at the time of preparing an amendment 
frame has narrow substrate spacing, by preparing puncturing (or notch section) in an amendment frame, as 
an example 3 shows, the homogeneity of the thickness within a substrate side can be raised, consequently 
many substrates can be installed in a reaction container, and productivity can perform high coat formation of 
the homogeneity within a field highly more. 

[0032] Puncturing may prepare much puncturing of not only the shape of a slit but a round head, or a square 
configuration. An aperture may be replaced with. If the rate of the area which the field of an amendment 
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frame occupies to per unit area of an amendment frame by enlarging puncturing or increasing a number 
becomes low, extent of thickness control will become low. Furthermore, delicate control of the thickness of 
a substrate periphery is attained by applying the rate of the area which the field of an amendment frame 
occupies to per unit area of an amendment frame to a core, and changing it from the periphery of an 
amendment frame by changing the aperture (magnitude) of puncturing, and a number and a configuration 
according to a coat membrane formation condition, (to namely, frame cross direction). Consequently, the 
coat which has the very uniform homogeneity within a field can be formed. 
[0033] 

[Effect of the Invention] It was able to set to the reduced pressure CVD method using activity gas, and the 
distribution within a substrate side of the amount of supply on the front face of a substrate of a coat 
formation ingredient was able to be controlled by this invention. Moreover, in the reduced pressure CVD 
method using activity gas, the distribution within the substrate side of thickness was controllable by this 
invention. Moreover, the homogeneity of the thickness distribution within the substrate side of the coat 
formed was able to be raised, having high productivity in the reduced pressure CVD method using activity 
gas by this invention. Moreover, by this invention, in the reduced pressure CVD method using activity gas, 
increase of the thickness of the substrate periphery of the coat formed was able to be suppressed, and the 
homogeneity of thickness distribution was able to be raised. Moreover, in the reduced pressure CVD method 
using activity gas, the reduction of the thickness distribution near [ in a substrate periphery ] a boat column 
under the effect of the boat column supporting a substrate or a tray was able to be prevented by this 
invention. 

[Translation done.] 
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[Drawing 1] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 




[Drawing 10] 
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[Translation done.] 
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